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NEW COMPOUNDS 
TECHNICAL FIELD 

The present invention relaKs to novel compound and pharmaceutical* acceptable 
^ which inhibi. basic carboxypeptidases, more specifcali, carbc-xypeptid^ U. and 
musc anl*usedtatl«pr«ventio»and^^ 

U is beneficial. In further .spec*, .he invention relaKs to compounds of 
' .he invention for use in therapy; .o process for preparation of such new compounds; to 
identical compositions confining a« ieas. one compound of Ore invention, or a 
pharmacy accede sal. .hereof, as active ingredient; and to the use of the acuve 
Sipounds into manufacture of medicament for me medicai use indicated above. 

Background art 
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Hbrinoiysis is ,he resui. of a series of en.yma.ic reactions resulting .n me 
fibrin by piasmin. The Ovation of piasminogen is me central process . fibmK»ysts. The 
cleavage of plasminogen .o produce piasmin is accomplished by .he plasminogen 
activators, tissue-type plasminogen activau* (,-PA) or tnokinascype P'*™^ 
active (u-PA). initial piasmin degradation of fibrin general carboxy-termttuti lystn. 

,ha, serves as high affinity binding s iK s for plasminogen. Since plasmmog^ 
W to fibrin is much more readily activated to piasmin than free pl^minogen tins 
^mechanism provides a positive feedback regulation of fibrinolysts. 

^.heendogenous^^ 
thown as pl*ma cartoxypeptidase B, active thrombin activate fibnnolysts mhtbttor 
(TAFIa) carboxypeptidase R and inducible carboxypeptidase activity. CPU is formed 
(l ArwA^w action of proteolyuc 

during coagulation and fibrinolysis from it precursor proCPU h , 
enxymes , S . duombin. tiuombin-mrombomodnlin complex or plasmtn. CPU clea 
Zo J a. - carbox,-.ermi„a, of fibrin fragments. The H- of carboxy-termtnal 



lysines and thereby of lysine binding sites for plasminogen then serves to inhibit 
fibrinolysis. 

; By inhibiting the loss of lysine binding sites for plasminogen and thus increase the rate of 
P jasmin formation, effective inhibitors of carboxypeptidase U would be expected to 

i 'j facilitate fibrinolysis. 

' ' imercaptome^ «** is 35 * N 

■ inhibitor. More recently, this compound has been shown to inhibit CPU, Hendriks, D. et 
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al., Biochimica etBiophysica Acta, 1034 (1990) 86-92. 

Guanidinoethylmercaptosuccinic acid is reported as a carboxypeptidase N inhibitor. More 
recently, this compound has been shown to inhibit CPU, Eaton, D. L., et al, The Journal of 
Biological Chemistry, 266 (1991) 21833-21838. 

DISCLOSURE OF THE INVENTION 



^ It has surprisingly been found that compounds of the Formula I are particularly effeeuve as 
\ inhibitors of carboxypeptidase U and thereby useful as medicaments for the treatment or 
IS profylaxis of conditions wherein inhibition of carboxypeptidase U is beneficial. 

■ ^ ! In one aspect, the invention thus relates to compounds of the general Formula I, 

•?10 

R 5 — Het-R, 

i *2 (I) 

R 4 



is ' 



or a pharmaceutically acceptable salt thereof, wherein 



Rl represents H, OH, halogen, Ci-C 6 alkyl, Ci-C 6 alkylaryl, C1-C6 alkoxy, cyano, 

NO2, SH och N(Rs) 2 or CO-Ci-C^ alkyl, 

R2 represents H, OH, halogen, or C\-C& alkyl, 

R 3 represents COORg, S0 2 R6, S0 3 R6, P=0(OR 6 ) 2 . B(OR6) 2 . P=OR6(OR6), tetrazole 

or any carboxylic acid isostere, 

O o 



n Q .r 8 

R4 represents /^—R 7 - or a N -g 



-group, or a 

OH OH 



Q ^R 9 -group, 

R 5 represents H, OH, halogen, Ci-Q, alkyl, C x -C 6 alkylaryl, Ci-C 6 alkoxy, cyano, 

N0 2 , SH och N(Rg) 2 or CO-Ci-C 6 alkyl, 

R$ represents H, or C r Ce alkyl, Q-Ce alkylaryl, or aryl 

R 7 represents a dipeptid or an aminoacid residue, both optionally N-protected, 

R 8 represents H, CpCe alkyl, or Q-C6 alkylaryl, 

R 9 represents H, or C\-Cs alkyl, Ci-Ce alkylaryl, or aryl 

R 10 represents H, OH, halogen, C r C 6 alkyl, C x -C 6 alkylaryl, Ci-C 6 alkoxy, cyano, 
N0 2 , SH och N(R«)2 or CO-Ci-C 6 alkyl, 

X represents O, S, CH 2 , CH 2 CH 2 , CH 2 CH 2 CH 2 , NH, CH(Z) orN(Z), 
Y represents O, CH 2 , or CH(Z), or a single bond, 
Z represents Ci-C 6 alkyl, or Q-Ctf alkylaryl, and 

Het represents a 4-, 5-, or 6-membered aromatic or alifatic heterocyclic group 
containing at least one nitrogen, oxygen or sulphur atom, a 4-, 5-, or 6-membered 
aromatic or alifatic carbocyclic group or a single bond. 



Preferred compounds according to the present invention are those of formula I, or a 
pharmaceutical^ accepteble salt thereof, wherein 
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R| represents H, or NH 2 , 

R2 represents H, 

R3 represents COOR6, 
O 

R4 represents a ^ -group, 
OH 

5 R5 represents H, or NH 2 , 

R5 represents H, or Ci-C^ alkyl, 

R 8 represents H, Q-C6 alkyl, or C r C 6 alkylaryl, 

RlO represents H, or NH 2 , 

X represents CH 2 , CH 2 CH 2 , or CH 2 CH 2 CH 2 , 
10 Y represents a single bond, and 

Het represents pyridyl or piperidinyl. 

Other preferred compounds according to the present invention are those of formula I, or 
pharmaceutical^ accepteble salt thereof, wherein 
15 Ri represents NH 2 , or a guanidino group, 

R 2 represents H, 

R3 represents COOR$, 

O 
II 

R4 represents a /^Ry -group, 
OH 

R5 represents NH 2 , or a guanidino group, 
20 R6 represents H, or Ci-C$ alkyl, 

R 7 represents a dipeptid or an aminoacid residue, both optionally N-protected, 

RlO represents NH 2 , or a guanidino group, 

X represents CH 2 , CH 2 CH 2 , or CH 2 CH 2 CH 2 , 

Y represents O, and 
25 Het represents a single bond. 



Yet other preferred compounds according to the present invention are those of formula I, or 

a pharmaceutical^ accepteble salt thereof, wherein 
Rj represents H, or NH2, 

R2 represents H, 

R3 represents COOR$, 
O 

R4 represents a ^J^q^^s 'S^ 0 ^ 

R5 represents H t or NH2, 

R<3 represents H, or C1-C5 alkyl, 

R9 represents H, or Cj-Cs alkyl, 

RlO represents H, or NH2, 

X represents CH2, or CH2CH2, 

Y represents CH2» or a single bond, and 
Het represents pyridyl or piperidinyl. 

The foUowing definitions shall apply throughout the specification and the appended claims: 

The term "C^-Ce alkyF denotes a straight or branched, substituted or unsubstituted, alkyl 
group having from 1 to 6 carbon atoms. Examples of said lower alkyl include, but is not 
limited to methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, t-butyl and 
straight- and branched-chain pentyl and hexyl. 

The term "Q-Q alkoxy" denotes a group O-alkyl, wherein alkyl is as defined above 

The term "4-, 5-, or 6-membered aromatic or alifatic heterocyclic group containing at least 
one nitrogen, oxygen or sulphur atom" includes, but is not limited to substituted or 
unsubstituted azetidine, fiiran, thiophene, pyrrole, pyrroline, pyrrolidine, dioxolane, 
oxathiolane, oxazolane, oxazole, thiazole, imidazole, imidazoline, imidazolidine, pyrazole, 
pyrazoline, pyrazolidine, isoxazole, isothiazole, oxadiazoie, furazan, triazole, thiadiazole, 
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pyran, pyridine, pipridine, dioxane, morpholine, dithiane, oxathiane, thiomorpholine, 
pyridazine, pyrimidine, pyrazine, piperazine, triazine, thiadiazine, dithiazine groups, and 
shall be understood to include all isomers of the above identified groups. The term 
"azetidinyl" shall for example by understood to include the 2-, and 3-isomers and the terms 
"pyridyl" and "piperidinyl" shall for example by understood to include the 2-, 3-, and 4- 



lsomers 



\ The term "4-, 5-, or 6-membered aromatic or alifatic carbocyclic group" includes, but 

limited to substituted or unsubstituted phenyl, cyclobutyl, cyclopentyl, cyclohexyl, 
. cyclobutenyl, cyclopentenyl, cyclohexenyl, cyclopentadienyl, cyclohexadienyl groups 



is not 



The term "halogen" includes fiuoro, chloro, bromo and iodo 



groups. 



/The term "dipeptide or aminoacid residue" denotes a dipeptid a aminoacid excluding the 
is r C-terminal carboxyl group. An illustrative non-limiting example is shown below; 



aminoacid 



N 




v TI>eterm " ar y 1 " denotes a substituted or unsubstituted C 6 -C l4 aromatic hydrocarbon and 

>P includes, but is not limited to, benzene, naphtalene, indene, antracene, fenantrene, and 
fluorene 
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• f the term "substituted" denotes an C.-C alkyl, C,-C 6 alkylaryl or aryl group as defined 
} ■ . abbve which is substituted by one or more alkyl, alkoxy, halogen, amino, thiol, nitro. 
hydroxy, acyl or cyano groups. 

Abbreviations 
i s Ac = acetate 
aq = aqueous 

: AB3N = ct,a'-azoisobutyronitrile 
Bn = benzyl 
Bu = butyl 
jo '. Bz = benzoyl 

DCC = dicyclohexylcarbodiimide 
; DIAD = diisopropyl azodicarboxylate 
DIPEA = diisopropylethylamine 
DMAP = N,N-dimethyl amino pyridine 
is DME = l t 2-dimethoxyethane 

DMF = dimethylformamide 
\ DMSO = dimetbylsulfoxide 

EDC = lK3-dimethylaininopropyl)-3-ethylcarbodiinude 

Et = ethyl 
20 EtOAc = ethyl acetate 
EtOH = ethanol 
h = hs 

HOAc = acetic acid 

HOBt= 1-hydroxybenzotriazol 
25 HPLC = high performance liquid chromatography 

KHMDS = potassium bis(trimethylsilyl)amide 

LDA = lithium diisopropylamide 

Me = methyl 

MeOH = methanol 
io min = minutes 
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PMB = 4-methoxybenzy 1 
^ Ph== phenyl 
Pr- propyl 

PyBOP = (benzotriazol-l-yloxy)tripyrrolidinophosphonium hexafluorophosphate 

•TEX = trietylamine 

TFA = TFA 
'; '~i TIIF = tetrahydrofiiran 
i Tos 'ss toluene-4-sulfonyI 

Both the pure enantiomers, racemic mixtures and unequal mixtures of two enantiomers are 
within the scope of the present invention. It should also be understood that all the 
diastereomeric forms possible axe within the scope of the invention. Also included in the 
invention are derivatives of the compounds of the Formula I which have the biological 
function of the compounds of the Formula I, such as prodrugs. 



Depending on the process conditions the compounds of the Formula I are obtained either in 
neutral or salt form and are all within the scope of the present invention. 
: : It will be appreciated by those skilled in the art that the number of possible substituents on 
J '\:-^rieVwhen "Het represents a 4-, 5-, or 6-membered aromatic or alifatic heterocyclic group 
20 Containing at least one nitrogen, oxygen or sulphur atom or a 4-, 5-, or 6-membered 
? ^ kromatic or alifatic carbocyclic group" will vary from one structure to another. Also within 
the scope of the present invention are compounds of the formula I, which contains a 
multiplicity of substituents on Het chosen within the definitions of R ,R and R of figure 
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Preparation 

The present invention also provides the process A-C for the manufacture of compounds 
with the general Formula I. 



30 
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Process A 

Process A for manufacture of compounds with me genera! Formuia I, W ner«in ft. R 5 . «* 

II 



5 group, 
; : steps: 



,, X is CH 2 . CH,CH 2 . CH^CH* Y is CH 2 or CH(Z), comprises *. foiling 



• : ; a) Compounds of the general formula II 



r— Het-X-OH n 



R 5 



^ are avaiiabie using kno.. iechmoues. can be convert m.o . compound 



; the general formula m, 

• IS R 



Rio Het-X-L HI 

I 



' serein L is a suKabie .eavmg group, such as a cnioro. bromo, iodo. ««- « .os^oup. 
; ^ ^ condiuons using a suiubie reagen, s„cn as PPhVCB,. TosO/pynAne or 
20 (CF 3 S02)20/TEA). 
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b) Compounds of tne general formu.ani can thereafter reacted with compounds of the 
general formula IV 



IV 



5 



wherein R 2 and Re are as defined for Formula I.which are either commercially available or 
are available using known technics, in the presence of a suitable base, such as K 2 C0 3 or 
NaH, under standard conditions to give compounds of the general formula V. 



^10 



Rg-Het-R, 

o*>C^o 




.10 



c , compounds of the general formula V can .hereafter be converted to compounds of the 
general formula VI 

?< 

H< 
I 



I 10 

Rg-Het-R, 




VI 



15 



bv garment wi,h formatdehyd in .he presence of a suitable base, such as E S NH, under 

standard conditions. 



11 



However, if Y is CH(Z) then compounds of the general formula VI can be prepared by 
treating compounds of the general formula VII 



(MeO) 2 OP^ VII 



'Re 



wherein R2 and are as defined for Formula I,with an alkylating agent of the general 
formula III 

R, 




R,o — Het-X-L m 



R5 



in the presence of a suitable base, such as LDA or NaH, under standard conditions to give 
compounds of the general formula VIH 



T 10 
Rg-Het-R, 



O vm 



Compounds of the general formula Vm can thereafter be reacted with an appropriate 
aIdehydeCHO(Z), wherein Z is as defined for Formula I, in the presence of a suitable base, 
such as KOtBu, LDA or NaH, under standard conditions to give to give a compound of the 
general formula VI. 
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d) Compounds of the general formula VI can be further reacted with compounds of the 
general formula DC 



wherein R 7 is as defined in figure I, in the presence of a suitable reagent, such as BTSP or 
HMDS, under standard conditions to give compounds of the general formula I, wherein R,, 
R5. R6. R7. RlO. Z and Het are as defined above and R 2 is H, R 3 is COOR^ R4 is a 
. II 

P 

' OH % " 8r ° UP ' X iS CH2 ' GH 2CH 2 . CH 2 CH 2 CH 2 , Y is CH 2 or CH(Z). 
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'• Process B 

Process B for manufacture of compounds with the general Formula I, wherein R,, R 2 , R 3 , 
R5. R6. R7. RlO. Z and Het are as defined above, X is CH 2 , CH 2 CH 2 , CH 2 CH 2 CH 2 Y is 

0,andR4isa ^^R, -group, comprises the following steps: 
' a) Reacting a compound of the general Formula X 
^ ; R,HetXCOR 2 x 



wherein R„ R 2 , R 5 , R, 0 and Het are as defined in formula I and X is a single bond, CH, 
CH 2 CH 2 , or CH 2 CH 2 CH 2 in the presence of suitable reagents, such as TMSCN/ZnI 2 or 
KCN/HOAc, under standard conditions to give compounds of the general formula XI 



■ t , 
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Rs-Het-R, 



HO' 

N 



XI 



b) Compounds of the general formula XI can thereafter be treated withsuitable reagents, 
such as Ha or HCl/MeOH, under standard conditions to give compounds of the general 



5 formula XII 



Rg-Het-R, 
X 

^ "^O XII 
HO " ^ 



• c) Compos of to general formula XD can thereafter be reacted with compounds of the 
io general formula XIH, 

r 7 po 3 h 2 xm 

wherein R 7 is as defined in figure I, which are either commercially available, well known in 
the litterature, or are available using known techniques, in the presence of suitable coupling 
V agents such a DCC/DMAP, PyBop/DIPEA or SOCfe, under standard conditions to give 
compounds of the general formula I, wherein R„ R 2 , R 3 , R 5 , r,, R? , z ^ Het 

defined above, X is CH 2 , CH 2 CH 2 , CH 2 CH 2 CH 2 . Y is O and 1*4 is a ^^-group. 



Process C 



T-20*. 
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Process C for manufacture of compounds with the general Formula I, wherein Ri, R2> R 5. 

O 

Rs, R 9 ,Rio. X, Y, Z and Het are as defined above, R 3 is COOR$ and R4 is a ^L^V 
group, comprises the following steps 

a) reacting a compound of the general formula XIV 




XIV 



wherein R 2 and Re are as defined in formula I and Y is CH 2 , CH(Z), or a single bond, 
which are either commercially available, well known in the litterature, or are available 
using known techniques, with a compound of the general formula III 

R. 

R,o — Het-X-L in 
I 

R, 

wherein Ri, R5, Rio and Het are as defined for formula I, X is CH2,CH 2 CH 2 or 
CH 2 CH 2 CH 2 and L is a suitable leaving group, such as CI, Br, I or tosyl, in the presence 
a suitable base, such as LDA or NaH under standard conditions, to give a compound of I 
general formula XV, 
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Rg-Het-R t 
O x 



XV 



*6 



b) hydrolysing a compound of the general formula XV, for example by treatment with 
aqueous NaOH or aqueous TFA under standard conditions to give compound of the general 
formula I, wherein R,, R 2 , R 5 , Rg, r 9 , ^ x> Y , z ^ Het m ^ defined ^ ^ 

O 

isCOOReandR^sa ^JL^R. -group. 



Process D 



io Process D for manufacture of compounds with the general Formula I, wherein R,, R 2 , R 5 , 
R6. R 8 , Rio. X, Z and Het are as defined above, Y is a single bond, R 3 is COORfi, and R4 



15 '* OH " groUp ' ^"Prises following steps: 



: a) Compounds of the general formula XV 

IS' ; 

Rg-Het-R, 



O X 

k X 



can be reacted with compounds of the general formula XVI 
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HRgNOH 



XVI 



wherein R 8 is as defined in formula 1, in the presence of suitable reagents, such as 
DCC/DMAP, under standard conditions, to give compounds of the general formula I, 
wherein Ri, R2, R5, R$, R 8 , X f Z and Het are as defined above, Y is a single bond, R 3 is 



Functional groups which it is desirable to protect include hydroxy, amino, mercapto and 
carboxylic acid. Suitable protecting groups for hydroxy include trialkylsilyl or 
15 diarylalkylsilyl (e.g. t-butyldimethylsilyl, t-butyldiphenylsilyl or trimethylsilyl), 

tetrahydropyranyl and benzyl. Suitable protecting groups for amino, amidino and guanidino 
include t-butyloxycarbonyl or benzyloxycarbonyl. Suitable protecting groups for mercapto 
include CO-Ci_6 alkyl, p-methoxybenxyl and trityl. Suitable protecting groups for 
carboxylic acid include alkyl or benzyl esters. 

20 

Protecting groups may be removed in accordance with techniques which are well known to 
those skilled in the art and as described hereinafter. 




It will be appreciated by those skilled in the art that in the process described above the 
functional groups of intermediate compounds may need to be protected by protecting 
groups. 



Certain protected derivatives of compounds of formula I, which may be made prior to a 
is final deprotection stage to form compounds of formula I, are novel. 
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The use of protecting groups is described in 'Protective Groups in Organic Synthesis', 2nd 
edition, T.W. Greene & P.G.M. Wutz, Wiley-Interscience (1991). The protective group 
may also be a polymer resin such as Wang resin or a 2-chorotrityl chloride resin. 

It will also be appreciated by those skilled in the art, although such protected derivatives of 
compounds of formula I may not possess pharmacological activity as such, they may be 
administered parenterally or orally and thereafter metabolised in the body to form 
compounds of the invention which are pharmacologically active. Such derivatives may 
therefore be described as "prodrugs". All prodrugs of compounds of formula I are included 
within the scope of the invention. 

Pharmaceutical formulations 

In yet a further aspect, the invention relates to pharmaceutical compositions containing at 
least one compound of the present invention, or a pharmaceutically acceptable salt thereof, 
as active ingredient. 

For clinical use, the compounds of the invention are formulated into pharmaceutical 
formulations for oral, intravenous, subcutaneous, tracheal, bronchial, intranasal, 
pulmonary, transdermal, buccal, rectal, parenteral or other mode of administration. The 
pharmaceutical formulation contains a compound of the invention in combination with one 
or more pharmaceutically acceptable ingredients. The carrier may be in the form of a solid, 
semi-solid or liquid diluent, or a capsule. These pharmaceutical preparations are a further 
object of the invention. Usually the amount of active compounds is between 0.1-95% by 
weight of the preparation. 

In the preparation of pharmaceutical formulations containing a compound of the present 
invention the compound selected may be mixed with solid, powdered ingredients, such as 
lactose, saccharose, sorbitol, mannitol, starch, amylopectin, cellulose derivatives, gelatin, 
or another suitable ingredient, as well as with disintegrating agents and lubricating agents 
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such as magnesium stearate, calcium stearate, sodium stearyl fumarate and polyethylene 
glycol waxes. The mixture may then be processed into granules or pressed into tablets. 

Soft gelatine capsules may be prepared with capsules containing a mixture of the active 
compound or compounds of the invention, vegetable oil, fat, or other suitable vehicle for 
soft gelatine capsules. Hard gelatine capsules may contain granules of the active 
compound. Hard gelatine capsules may also contain the active compound in combination 
with solid powdered ingredients such as lactose, saccharose, sorbitol, maimitol, potato 
starch, corn starch, amylopectin, cellulose derivatives or gelatine. 

Dosage units for rectal administration may be prepared (i) in the form of suppositories 
which contain the active substance mixed with a neutral fat base; (ii) in the form of a 
gelatine rectal capsule which contains the active substance in a mixture with a vegetable 
oil, paraffin oil or other suitable vehicle for gelatine rectal capsules; (iii) in the form of a 
ready-made micro enema; or (iv) in the form of a dry micro enema formulation to be 
reconstituted in a suitable solvent just prior to administration. 

Liquid preparations may be prepared in the form of syrups or suspensions, e.g. solutions or 
suspensions containing the active ingredient and the remainder consisting, for example, of 
sugar or sugar alcohols and a mixture of ethanol, water, glycerol, propylene glycol and 
polyethylene glycol. If desired, such liquid preparations may contain colouring agents, 
flavouring agents, preservatives, saccharine and carboxymethyl cellulose or other 
thickening agents. Liquid preparations may also be prepared in the form of a dry powder to 
be reconstituted with a suitable solvent prior to use. 

Solutions for parenteral administration may be prepared as a solution of a compound of the 
invention in a pharmaceutical^ acceptable solvent. These solutions may also contain 
stabilizing ingredients and/or buffering ingredients. Solutions for parenteral administration 
may also be prepared as a dry preparation to by reconstituted with a suitable solvent before 
use. 
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The typical daily dose of the active substance varies within a wide range and will depend 
on various factors such as for example the individual requirement of each patient, the route 
of administration and the disease. In general, oral and parenteral dosages will be in the 
i range of 0. 1 to 1000 mg per day of active substance. 

Medical and pharmaceutical use 

The compounds of the invention are inhibitors of carboxypeptidase U either as such or, in 
io the case of prodrugs, after administration. The compounds of the invention are thus 
expected to be useful in those conditions where inhibition of carboxypeptidase U is 
beneficial, such as in the treatment or prophylaxis of thrombosis and hypercoagulability in 
blood and tissues of mammals, including man. 

is It is known that hypercoagulability may lead to thrombo-embolic diseases. Conditions 

associated with hypercoagulability and thrombo-embolic diseases which may be mentioned 
_ include protein C resistance and inherited or aquired deficiences in antithrombin HI, protein 
C, protein S and heparin cofactor IL Other conditions known to be associated with 
hypercoagulability and thrombo-embolic disease include circulatory and septic shock, 
" 26 cumulating antiphospholipid antibodies, homocysteinami, heparin induced 

thrombocytopenia and defects in fibrinolysis. The compounds of the invention are thus 
indicated both in the therapeutic and/or prophylactic treatment of these conditions. The 
compounds of the invention are further indicated in the treatment of conditions where there 
is an undesirable excess of proCPU/CPU. 

25 

Particular disease states which may be mentioned include the therapeutic and /or 
prophylactic treatment of venous thrombosis and pulmonary embolism, arterial thrombosis 
(e.g. in myocardial infarction, unstable angina, thrombosis-based stroke and peripheral 
arterial thrombosis) and systemic embolism usually from the atrium during arterial 
3o fibrillation or from the left ventricle after transmural myocardial infarction. 
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Moreover, the compounds of the invention are expected to have utility in prophylaxis of re- 
occlusion and restenosis (i.e. thrombosis) after thrombolysis, percutaneous trans-luminal 
angioplasty (FT A) and coronary bypass operations; the prevention of re-thrombosis after 
microsurgery and vascular surgery in general. 

Further indications include the therapeutic and/or prophylactic treatment of disseminated 
intravascular coagulation caused by bacteria, multiple trauma, intoxication or any other 
mechanism, fibrinolytic treatment when blood is in contact with foreign surfaces in the 
body, such as vascular grafts, vascular stents, vascular catheters, mechanical and biological 
prosthetic valves or any other medical device, and fibrinolytic treatment when blood is in 
contact with medical devices outside the body, such as during cardiovascular surgery using 
a heart-lung machine or in haemodialysis. 

The compounds of the invention may also be combined and/or coadministered with any 
antithrombotic agent with a different mechanism of action, such as the antiplatelet agents 
acetylsalicylic acid ticlopidine, clopidogrel, thromboxane receptor and/or synthetase 
inhibitors, fibrinogen receptor antagonists, prostacyclin mimetics and phosphodiesterase 
inhibitors and ADP-receptor (P2T) antagonists and thrombin inhibitors. 

The compounds of the invention may further be combined and/or coadministered with 
thrombolytics such as tissue plasminogen activator (natural, recombinant or modified), 
streptokinase, urokinase, prourokinase, anisoylated plasminogen-streptokinase activator 
complex (APSAC), animal salivary gland plasminogen activators, and the like, in the 
treatment of thrombotic diseases, in particular myocardial infarction and stroke. 

In vitro experiments 

The inhibiting effect of the compounds of the present invention was estimated using the 
assay described in: Dirk Hendriks, Simon Scharp6 and Marc van Sande, Clinical 
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Chemistry, 31, 1936-1939 (1985); and Wei Wang, Dirk F. Hendriks, Simon S. Scharpe, 
The Journal of Biological Chemistry, 269, 15937-15944 (1994). 

EXAMPLES 

General Experimental Procedures 

Mass spectra were recorded on a Finnigan MAT TSQ 700 triple quadropole mass 
spectrometer equipped with an electrospray interface (FAB-MS) and VG Platform II mass 
spectrometer equipped with an electrospray interface (LC-MS). *H NMR and 13 C NMR 
measurements were performed on Varian UNITY plus 400, 500 and 600 spectrometers, 
operating at 'H frequencies of 400, 500 and 600 MHz respectively. Chemical shifts are 
given in ppm with the solvent as internal standard. Organic extracts were dried using 
MgSO* or Na 2 S0 4 as the drying agent. Chromatography separations were performed using 
Merck Silica gel 60 (0.063-0.200 mm). HPLC separations were performed on a 
HIGHCROM KR100-10C8 column. 

Example 1 

5-Amino-2-rf l"benzvloxvcarfaonvlamino-2-methvl-propvl)-hvdroxv-phosphinovloxv1- 
pentanoic acid 

(a) S-fgrf-Butoxvcarbonvlanuno-2-hvdroxv-pentanoic acid 

Di-r-butyl dicarbonate (30.8 g, 0.141 mol) was added in portions during 5 min. to a 
solution of 

S-amino-2-hydroxy-pentanoic acid (17.0 g, 0.128 mol) in 0.5 M NaOH (240 mL) and 
dioxan (240 mL) at 5 °C. The mixture was stirred for 2.5 h at room tempetrature. During 
this time 0.5 M NaOH was added to maintain pH 9-10. The dioxan was removed under 
reduced pressure and the aqueous phase was washed with diethyl ether. The aqueous phase 
was acidified to pH 2-3 with KHSQ 4 and extracted with ethyl acetate (3 x 300 mL). The 
pooled organic phases was washed with water and brine, dried and concentrated under 
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reduced pressure to give crude 5^-butoxycarbonylamino-2-hydroxy-pentanoic acid (22 0 
g, 73.7%). 

(b) 5-teAr-Butoxvc a rbonvIamino-2-hvdm»v. r v.n r an o ic aciti m< , thy , Mt „ 
5 A solution of methyl iodide (1 1.5 mL, 0.189 mol) in DMF (50 mL) was added dropwise 
during 15 min. to a mixture of 5-rerr-butoxycarbon y Ian 1 ino-2-hydroxy-p e ntanoic acid (22 0 
g, 94.4 mmol) and NaHCOa (1 1.8 g, 141 mmol) in DMF ( 150 mL). After stirring over 
night, water was added and the mixture was extracted with ethyl acetate. The pooled 
organic phases was washed with water and brine, dried and concentrated under reduced 
i pressure. The crude product was purified using chromatography (heptane/ethyl acetate, 

-1:1) to give 5-^-butoxycarbonylamino.2-hydroxy-pentanoic acid methyl ester 9 9 g 425 
%) 

(c) 2-ra-Be n zvloxycarix)nvl a min^^ 
butoxycarbonvlaminn-pi. ntanoic acid rnethvl ester 

A solution of PyBOP (2.1 g, 4.0 mmol) in DMF (3 mL) was added to a mixture of (1- 
beiuylox y carbonylamino-2-methyl-propyl)-phosphonic acid monomethyl ester (I. Og, 3.32 
mmol) and 5-rm-butox y carb9nylaminc-2-hydroxy-pentanoic acid methyl ester (865 mg, 
3.5 mmol) in DMF (4 mL) under argon. DIPEA (2.28 mL, 13.3 mmol) was added dropwise 
and the mixture was stirred over night Ethyl acetate was added and the mixture was 
washed with 10 % KHS0 4 , satd. NaHC0 3 and brine and dried. Concentration under 
reduced pressure followed by chromathography (heptane/EtOAc, 1:1- 1:6) gave 2-[(l- 
benzyloxycarbonylamino^ 

butoxycariwnylamino-pentanoic acid methyl ester (1.21 g, 69 %). 

(d)2.f(l.Ben Z vloxyrarhonyl, m ,no '>- m ethv1- pmpY i Vh vdroxv . nhnT h;n ^, wv1 , <;> _. 
butoxvca rbonvlamino-pentanoic arid 

1 M LiOH (5 mL) was added to a solution of 2-[(l.ben 2 yIoxycarbonylamino-2-methyl- 
pr6pyl)-memoxy- P hosphinoyloxy]-5^m-butoxycarrwnylaniino-pentanoic acid methyl 
ester (187 mg, 0.35 mmol) in acetonitrile (5 mL). The mixture was stirred at 50 °C over 
night and concentrated under reduced pressure. The crude product was purified using 
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chromathography (iPrOH/conc. aq. NWH 2 0, 4:2: 1) to yield 2-[( 1- 
benzyloxycarbonylanwno-2-methyl-propyl)-hydroxy-phosphinoyloxy]-5^rf- 
butoxycarbonylamino-pentanoic acid (180 mg, 100 %). 

5 (?) 5-Amino-2-IY l-benz vloxvcarbonvlamino-2-methvl-propvlVhvdroxV'phosphinovloxvl* 
pentanoic acid 

TFA (3 mL) was added to a solution of 2-t(l-benzyloxycarbonylaraino-2-methyl-propyl)- 
hydroxy-phosphinoyloxy]-5^err-butoxycarbonylamino-pentanoic acid (150 mg, 0.3 mmol) 
in methylene chloride/acetonitrile (1:1, 15 mL). The solution was stirred for 120 min. and 

; io concentrated under reduced pressure to give the title compound as the TFA salt (174 mg, 
A 100 %). 

l H NMR (500 MHz, CD 3 OD): 5 1 .02 (t, 6H), 1 .66-2.0 (m, 4H), 2.23 (m, 1 H), 2.93 (m, 
2H), 3.91 (m, 1H), 4.85 (bs, 1H), 5.12 (m, 2H), 7.28-7.42 (m, 5H). 
MS <+) 403.3 (M+l). 

15 

Example 2 

2-f ( 1 -Benzvloxvcarb onvlamino-2-methvl-proDvl Vhvdroxv-phosphinovloxvl-5-guanidino- 
pentanoic acid 

20 . ( a ) 2-r(l-Benzvloxvcaii K>nvlaminO'2-methvl-propvl)-hvdroxv-phosphinovloxv1-5- 
guanidino-pentanoic acid 

A solution of S-methylisothiourea hydrogen sulfate (25 mg, 90 jimol) in 1 M NaOH (0. 1 8 
mL) was added to a solution of 5-amino-2-[( 1 -benzyloxycarbony lamino-2-methyl-propyl)- 
. hydroxy-phosphinoyloxy]-pentanoic acid (36 mg, 90jxmol) and 1 M NaOH (0.18 mL) in 

: 25 water/MeOH ( 1 : 1 , 0.4 mL). The rection mixture was stirred at 50 °C for 6 h and 

- [ [' I m concentrated under reduced pressure. The crude product was purified using HPLC (0-50 % 

• " - • acetoni trile, 0. 1 % TFA in water) to give the title compound as the TFA salt ( 1 9 mg, 38 %) 

: . *H NMR (500 MHz, CD 3 OD): 5 1.02 (t, 6H), 1.60-1.98 (m, 4H), 2.23 (m, 1H), 3.20 (m, 

2H), 3.91 (m, 1H), 4.82 (bs, 1H), 5.1 1 (m, 2H), 7.26-7.42 (m, 5H). 
30 MS(+)445(M+1). 
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Example 3 

5- Amino-2- f \ 1 -( 2-bcDzvloxvcaibonvlamino-3-phcnvl-Dropionvlamin oV2-inethvl-propvH- 
hvdroxv-phosphinovloxv 1-pentanoic acid 

(a) 2- ( f 1 *(2-Ben2vloxvcarbonvlanuno-3-phenvl-propion vl aminoV2-methvl-Dropvll* 
hvdroxv-phosphinovIoxv)-5-rgrf-butoxvcarbonvlamino-pent anoic acid methyl ester 
Thionyl chloride (49 fiL, 0.67 mmol) was added dropwise to a solution of [H2- 
: benzyloxycaibonylamino-3-phenyl-propionylaim acid 
r jo, (208 mg, 0.48 mmol) in DMF (5 mL) at -20 °C under argon. The mixture was stirred for 35 
* minat-5 °C. A solution of 5-/£?/?-Butoxycarbonylamino-2-hydroxy-pentanoic acid methyl 

> = "I : ester (166 mg, 0.67 mmol) in DMF (1 mL) was added and the mixture was stirred for 90 
min at room temperature. Ethyl acetate was added and the mixture was washed with 1 M 
r HCl t dried and concentrated under reduced pressure. The crude product was purified using 

is chromatography (CHCls/MeOH/IfcO, 10:1:0 -> 10:5:1) to give 2-{[l-(2- 
benzyloxycartK>nylanuncH3-phenyl-pro^ 

phosphinoyloxy }-5-rer/-butoxycarbonylamino-pentanoic acid methyl ester (211 mg, 66 %). 

iftrt 2- ( f 1 -(2-Benzvloxvcaibonvlamino-3-phenvl-propionvlamin o V2-methvl-propvn- 
20 hvdrbx v-phosphinovloxv ) -5-terr-butox vcarbonvlamino-pent anoic acid 

1 M LiOH (3.5 mL) was added to a solution of 2-{[l-(2-benzyloxycarbonylanuno-3- 
j phenyl-propionylamino)-2-methyl-propyl]-hydroxy-phosphinoyloxy}-5^erf- 
s ; butoxycarbonylamino-pentanoic acid methyl ester (211 mg, 0.32 mmol) in acetonitrile (3.5 
r mL) and the mixture was stined for 3 h. Ethyl acetate was added and the mixture was 
: 25 [ washed with 1 M HQ, dried and concentrated to give crude 2-{ [ l-(2- 

benzyloxycartK>nylamino-3-phenyl-propionylamino)-2-methyl-propyl]-hydroxy- 
phosphinoyloxy }-5-fe/t-butoxycarbonylamino-pentanoic acid (208 mg, 100 %). 

' ■ ■ . (rt 5-Amino-2- ( f 1 ^2-ben2vloxvcarbonvlamino-3-phenvl'p ropionvlamino)-2*methYL" 
30 propvll-hydroxv-phosphinovloxv 1-pentanoic acid 
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TFA (5 mL) was added to a solution of 2-{[l-(2-benzyloxycarbonylamino-3-phenyl- 
propionyIamino)-2-methyl-propyI]-hydroxy-phosphinoy!^^ 

pentanoic acid (208 mg, 0.32 mmol) in acetonitrile (5 mL) and the mixture was stirred for 
90 min. The reaction mixture was concentrated under reduced pressure to give the crude 
tide compound as the TFA salt (212 mg, 100 %). 20 mg of the crude title compound was 
purified using chromathography (iPrOH/conc. aq. NH3/H2O, 4:2: 1) to give the title 
compound as the TFA salt (19 mg, 94 %). 

'H NMR (500 MHz, CD 3 OD): 8 0.85-0.95 (m, 6H), 1.70-2.0 (m, 4H), 2.05-2.13 (m, 1H), 
2.85-3.05 (m, 2H), 3.05-3.12 (m, 1H), 4.10 (bs, 1H), 4.55 (m, 1H), 4.90 (m, 1H), 5.09 (s, 
2H), 7.20-7.35 (m, 10H). 

Example 4 

2-(ri-f2-Ben2vloxvcarbonvlamino-3-Dhenvl-propionvlamino)-2-methvl-propvn-hvdroxv - 
phosphinovloxv)-S-guanidino-pentanoic acid 

(a) 5-Amino-2-hvdroxv-Dentanoic acid methyl ester 

TFA (2 mL) was added to a solution of 5-rerr-butoxycarbonylamino-2-hydroxy-pentanoic 
acid methyl ester in methylene chloride (10 mL) and the mixture was stirred for 3 h and 
, then concentrated under reduced pressure to give crude 5-amino-2-hydroxy -pentanoic acid 
methyl ester (1 g). 

(t>) 5-(Guani dino-<o. (o'-bis(/grr-Butoxvcarbonvl)-2-hvdroxv-pentanoic acid methyl ester 
To a solution of 5-amino-2-hydroxy-pentanoic acid methyl ester (0.5 g t 2.0 mmol) in 
acetonitrile (5 mL) was added rm-butoxycarbonylimino-pyrazol-l-yl-methyl)-carbamic 
acid /err-butyi ester (0.77g, 2.5 mmol) followed by DIPEA (0.86 mL, 5 mmol). After 
stirring for 60 min. ethyl acetate was added. The mixture was washed with 1 M HC1, satd. 
NaHC03 and brine, dried and concentrated under reduced pressure. The crude product was 
purified using chromathography (heptane/ethyl acetate, 1:0-* 1:3) to give 5-(guanidino-co, 
co'-bis(ferr-butoxycarbonyl)-2-hydroxy-pentanoic acid methyl ester (0.27 g, 35 %). 
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(c) 2-( f 1 -f 2-Benzvloxvca rbonvlamino-3--DhenvI-DroDionvlaminoV2-methvl-propvl1- 
hydroxy-phosphinovloxv )-5 -reuanidino<Q, Q)^bis(rm-Butoxvcarbonvl) Vpentanoic acid 
methyl ester 

Thionyl chloride (70 jiL, 0.97 mmol) was added dropwise to a solution of [l-(2- 
benzyloxycarbonylammo-3-phen 

(301 mg, 0.69 mmol) in DMF (5 mL) at -20 °C under argon. The mixture was stirred for 20 
min at -5 °C. A solution of 5-(guanidino-<o t ©'-bis(*m-Butoxycarbonyl)-2-hydroxy- 
pentanoic acid methyl ester (270 mg, 0.69 mmol) in DMF (1 mL) was added and the 
mixture was stirred for 180 min at room temperature. Ethyl acetate was added and the 
mixture was washed with 1 M HC1, dried and concentrated under reduced pressure. The 
crude product was purified using chromathography 

(toluene/ethyl acetate, 1 : 1 0: 1) to give 2-{ [l-(2-benzyloxycarbonylamino-3-phenyl- 
propionylamino)-2-methyl-propyl]-hydroxy-phosphinoyloxy } -5-[guanidino<o, co'-bis(rm- 
is butoxycarbonyl)]-pentanoic acid methyl ester (0.27 g, 48 %). 

\ < d ) 2-fri-(2-Benzvloxvcar bonvlajnino-3-phenvl-propionvlaminoV2-methvl-propvn- 
i hYdroxv-phosphinovloxv l-S-fgua nidino-O). co'-bisr/grf-Butoxvcarbonvm-Dentanoic acid 
A solution of LiOH (42 mg, 1.0 mmol) in water (1.0 mL) was added to a solution of 2-{[l- 
20 (2-benzyloxycarbonylam^ 

phosphinoyloxy}-5-[guanidino-<0, <o'-bis(/er/-butoxycarbonyl)]-pentanoic acid methyl ester 
; (160 mg, 0.2 mmol) in acetonitrile (1 .0 mL) and the mixture was stirred for 15 min. Ethyl 
acetate was added and the mixture was washed with 1 M Ha and brine, dried and 
concentrated to give crude 2-{[l-(2-benzyloxycarbonylamino-3-phenyl-propionylamino)-2- 
methyl-propyl]-hydroxy-phosphinoyloxy } -5-[guanidino<a), O)'-bis(rerr-butoxycarbonyl)]- 
pentanoic acid (160 mg, 100 %). 

(e) 2- { f 1 -(2-Benzvloxvcarbon vlamino-3-phen vl-propion vlamino)-2-methvl-propvI 1- 
hydroxv-phosphi novloxv ) -5-guanidino-pentanoic acid 
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m^^TTT"^ acid (,6 ° m8 ' 02 mmo,) in — o ^ - *■ 

W y«.f*i chromatography (iftoHfcMC ^ NIVHi0 4:2 i) ^ 
compound as the TFA salt (30 mg, 21 %) 

taK (50OMH,, CD3OD): 6 0.80-0.98 (m, «, , 53 ., 93 (m , 4H) , ^ ^ ]H) 

' j :«o ; A MS (+) 592 (M+I). 

' Example S 

2 .HYdr 0 xvc a rba m ovt^- r jr .^^ in ^. v ,. hl>fY „. / , 

: 15 (a) Piperidin-4-vl-ari.ri^ ^ 

: Pyridin-4- y ,-.cetic «« hydrochloride (20 . 0 g , , I3 ^ was ^ „ % 

n r-^r^r mL:,omL) - *• ^ - " - — »*" 

I $ 7 V .^"T" — — *— <»« * — was again degassed, ^ 

» STh n " m ° SPhOT " ^0 bar for 16 h. Filt^on of the reacaon ^ 

> St T ^ - ^ ° f *• "** ™ - ~*« with 

. solid (19.7 g, 96% yield). 

V ^ a^rbo»ym« l hvl-,ir»nH ; „.-.. r r .-- t , ic ariHf „,. h „ M „. r 

- ^solution of pipertdi^,.^ ^ „, ? & ,„ ^ fa THp ^ 

"•f ^^ Bn b ^ l * C ^" M<32 - 3 ^"^0^ sodium bica^na^ (12 5 V 
< . 148 mmo.,. and *. re^Uon sirred a, room temperature for 16 h. THF was then removed 
^^^P^andtteaaueousphasee^^ 
# organic layer discarded. TTie aqueous layer was then acidified to pH l-2with 1 MHC1 
, - soluuo. and mMt wiUl ethyI xewe , ^ organic phase ^ ^ ^ 
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and concentrated under reduced pressure to give 4-carboxymethyl-piperidine-l-carboxylic 
acid terf-butyl ester (16.7 g, 46 %). 

(c) 4-f2-Hvdroxv-ethvl)-piperidine-l-carboxvlic acidterr-butvl ester 
5 To a solution of 4-carboxymethyl-piperidine-l-carboxylic acidterf-butyl ester (16.7 g, 69.0 

mmol) in THF (100 mL) was added diborane (151 mL, 1.0 M solution in THF) over a 
period of 10 min at 0 °C. Hydrogen gas was rapidly evolved and after gas evolution had 
ceased the reaction was stirred at room temperature for 1 h. The reaction mixture was again 
cooled to 0 °C, and 1 M aqueous HC1 was added dropwise to the reaction mixture with 
io further evolution of hydrogen. Addition of HC1 was continued until the evolution of 

hydrogen had almost ceased. The mixture was then stirred for 10 min and made basic (pH 
13-14) by the addition of 1 M NaOH solution. The aqueous solution was extracted with 
ethyl acetate, the organic phase washed with brine, dried and concentrated under reduced 
pressure to yield 4-(2-hydroxy-ethyl)-piperidine-l-carboxylic acidterr-butyl ester (15.2 g, 
; ; i5 : 97 %). 

(d) 4-(2-Oxo-ethvlVpiperidine-l-carboxvlic acid te/t-butvl ester 

Periodinane (36.1 g, 85.2 mmol) was added to 4-(2-hydroxy-ethyl)-piperidine-l-carboxylic 
acid ferf-butyl ester (15.0 g, 65.5 mmol) in CH2C12 (230 mL) and stirred for 90 min. 
16 Diethyl ether (560 ml) was added and precipitates were removed by extraction with 10 % 
' Na 2 S 2 03/saturated NaHCCb (1:1, 350 rnL). The organic layer was washed with 0.5 M 
5 NaOH solution and brine. The organic phase was dried and concentrated under reduced 

pressure to yield 4-{2-Oxo-ethyl)-piperidine-l-carboxylic acidterf-butyl ester (8.50 g, 57 
; %). 

25 

(e) 4-f2*f2.2-DimethvM,6»dioxo-ri31dioxan-5-vlVethvI1-piTCridine-l-carboxvlic acid 
ferf-butvl ester. 

To a solution of meldrums acid (1.68 g, 1 1.66 mmol) and 4-(2-oxo-ethyl)-piperidine-l- 
carboxylic acid /erf-butyl ester (2.21 g f 9.72 mmol) in dichloromethane (40 mL) was added 
30 acetic acid (0.055 mL t 0.972 mmol) and piperidine (0.096 mL, 0.972 mmol). The mixture 
was heated at reflux for 3 h, and then allowed to attain room temperature. After being 
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diluted with tert-butyl methyl ether, the mixture was washed with NaHCOj (sat.) and brine. 
The organic phase was dried, filtered and concentrated. The residue was dissolved in a 
mixture of EtOH (40 mL) and acetic acid (20 mL). The solution was cooled to 0°C, and 
NaBRt (0.554 g, 14.6 mmol) was added in portions after which the solution was allowed to 
stir for 30 min at rt and then acidified to pH 3 with 1 M HC1. The solution was extracted 
several times with dichloromethane. The combined organic phases were dried, filtered, 
concentrated and filtered through a pad of silica gel (dichloromethane). The solvent was 
evaporated to give 4-[2-(2,2-Dimethyl-4,6-dioxo-[l,3]dioxan-5-yl)-ethyl]-piperidine-l- 
carboxylic acid terf-butyl ester as a colorless oil (2.30 g, 65 %) which solidified on 
standing. 

(ft 2-Hvdroxvcarbamovl-4-piperidin-4-vl-butvric acid. 

A GC-autosample vial (2 mL) equipped with a septum cap and a small stirbar was charged 
with 4-t2-(2,2-Dimethyl-4,6-dioxo-[l,3]dioxan-5-yl)-ethyl]-piperidine-l-carboxylic acid 
rerf-butyl ester (17.8 mg, 0.05 mmol) and flushed with nitrogen. N,0- 
Bis(trimethylsilyl)hydroxylamine (0.2 mL) was added via syringe and the resulting solution 
was stirred at rt over night. The mixture was concentrated under vacuum and the residue 
dissolved in dichloromethane/MeOH (4: 1) and applied onto a small plug of ion exchange 
resin (200 mg, isolute™, aminoresin), washed with dichloromethane /MeOH (4:1) and then 
eluted with dichloromethane/MeOH/AcOH (3:1:1). The eluate was concentrated, the 
residue dissolved in dichloromethane/TFA (1:1,2 mL) and stirred for Ih at room 
temperature. Evaporation of the solvent gave the title compound as the TFA salt (16 mg, 93 
%) as a colorless oil. 

l H NMR (600 MHz, CD3OD) 5 1.21-1.40 (m, 4H), 1.53-1.62 (m, 1H), 1.80-1.99 (m, 4H), 
2.90-2.98 (m, 2H), 3.06 (t, IH), 3.32-3.39 (m, 2H). 
M(+)231 (M+l). 

Example 6 

A^-hvdroxv-2-Diperidin-3-vlmethvl-malonamic acid 



(a) 3-Hvdroxvmethvl-piperidine-l-carboxvlic acid fgrr-butvl ester 



H 2 1 55- 1 SE 



30 

3-Hydroxymethyl-piperidine (20.0 g, 0.17 mmol) in acetonitriie was treated with di-tert- 
butyl dicarbonate (37.9 g, 0.17 mol) and DMAP (2.13 g, 1.74 mmol). The reaction mixture 
was stirred at ambient temperature for 5 h and then concentrated under reduced pressure. 
The crude product was purified by flash chromatography (hexane/EtOAc, 70:30) to give 3- 
* ? hydroxymethyl-piperidine-l-carboxylic acidferf-butyl ester (16.0 g, 44 %). 

' t 0>) 3-Formvl-piperidine-l-carboxvlic acid tert-butvl ester 

Periadinane ^ i8 ' 2 S> 42 9 mmol) was added to 3-hydroxymethyl-piperidine-l-carboxylic 
V acid rerf-butyl ester (7. 10 g, 33.0 mmol) in CH 2 C1 2 (230 mL) and stirred for 90 min. 
10 Diethyl ether (230 mL) was added and precipitates were removed by extraction with 10 % 
Na 2 S 2 03/saturated NaHC0 3 (1:1, 230 mL). The organic layer was washed with 0.5 M 
NaOH solution and brine. The organic phase was dried and concentrated under reduced 
pressure to yield 3-Formyl-piperidine-l-carboxylic acid tert-butyl ester (6.50 g, 93 %). 

if , (c) A^Hvdroxv-2-piperidin-3-vlmethvl-malonamic acid 

The title compound was prepared from 3-formyl-piperidine- 1 -carboxylic acid tert-butyl 
ester by the method described in Example 5. Yield: (50 %). 

*H NMR (600 MHz, CD3OD) 8 1.18-1.30 (m, 1H), 1.61-1.99 (m, 6H), 2.64 (t, 1H), 2.86 (t, 
1H), 3.20-3.38 (m, 3H). 
?o \ M (+) 217 (M+l). 

■1 "f/ Example 7 

2-(6-Amino-pvridin -3-vlmethvl)W-hvdroxv-malonamic acid 

The title compound was prepared from (5-Formyl-pyridin-2-yl)-carbamic acid/m-butyl 
: . : : 25 ester by the method described in Example 5. Yield: (23 %). 

J l H NMR (600 MHz, CD 3 OD) d 2.99-3.10 (m, 2H), 3.36-4.01 (m, 1H), 6.94 (d, 1H), 7.64 

(s, lH),7.82(d, 1H). 
: "/ M (+) 226 (M+l). 

... 30 Example 8 

, . 2-(2-Amino-pvridin- 4-vlmethvlWV-hvdroxv-malonamic acid. 




;.v' -\ " ' ;■' 
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(a) r4-Formvl-nvridin-9.Yiv g , bamic m-h^, „ trr 
^ . t (4-H^x^ A y,-p^di n . 2 . yl) ^^ acid *n-buty, ester (,.91 g, 8.51 mmo,) was 
Assolved in dry DMSO (10 mL) and the reaction flask inunersed in a waterbath at 15 °C 
5 Tne^nea.^,, 17 . 0 ^ was added followed by sulr^r trioxide pyridine complex 
; (2-41 g, 15.1 mmol). The reaction mixture was stirred for 2 h and poured onto crushed ice 

• , ? and the product extracted with CHC1, The organic extract was washed with water dried 
^^ v^ concentrated under reduced pressure. Th e crude product was purified ^ ^ 

; ; : . chromatography (hexane/ EtOAc, 80:20) to give (^nnyl-^din^yi^arbanuc acid 
.? 10 '«rt-butyl ester (1.57 g, 83 %). 

V \ : (b) ^2-A m ino-pvridin-4-vlmethvlW.h Y H^^ v . malnnam; . ^ 

n; ? :. 7: ^ tide compound was prepared from (4-Fonnyl-pyridin-2-y,>carbarnic acid,e„-butyl 
ester by the method described in Example 5. Yield: (48 %) 

" ' H ^ (6 °° CD3 ° D > 5 310 1H). 3.19 (dd, 1H), 3.47 (dd, 1H), 6.77 (d 1H) 
7.82 (s,lH), 7.71 (d,lH). 
M (+) 226 (M+l). 

• Example Q 

- ^f 2 -^-^Bmoxycarbo n vl-piperidin-4-vlWrh Y l] .^,,^^ , rif1 
; ; : ; To a solution of 4-f2^2-Dime % M,^^ 

^ CSter (17 8 «* 0 05 —0 - acetic acid (1 mL) was added 6 M 

. HC1 (2 mL). The solution was stirred at rt over night and then concentrated to yield the tide 
v compound as the hydrochloric acid salt (15 mg. 100 %) 

(6 °° MH2 ' CD '° D > 5 (n, 4H), 1.57-1.64 (m, 1H). 1.83-1.90 (m, 1H) 

v 190-1.98 (m, 1H), 3.31-3.39 (m, 2H). 

:\ ' M (+)216(M+1). 
Example 10 

30 ^^-O-^Bntoxvrarhonvl-p ^^^ , vn . methv n. ma ,^ ;/ , ^ 
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The title compound was prepared from 3-(2 t 2-DimethyM,6-dioxo-[l T 3]dioxan-5- 
ylmethyl)-piperidine-l-carboxylic acidfe/t-butyl ester by the method described in Example 
9. Yield: (100%). 

*H NMR (600 MHz, CD 3 OD) 5 1.20-1.30 (m, 1H), 1.63-1.76 (m, 1H), 1.78-1.97 (m, 5H), 
2.65 (t, 1H), 2.83-2.92 (m, 1H), 3.29-3.38 (m, 2H), 3.42-3.48 (m, 1H). 
M(+) 202 (M+l). 

Example 1 1 

2-r2-( l-/err-Butoxvcarbonvl-piperidin-4-vlVmethvl1-malonic acid 

(a) Piperidine-1.4-dicarboxvlic acid mono-/grf-butvl ester 

Piperidine-4-carboxylic acid (24.5 g, 0.19 mmol) in THF/water (1:1, 417 mL) was treated 
with di-tert-butyl dicarbonate (41.49 g, 0.19 mol) and sodium bicarbonate (16.0 g, 0.19 
mol). The reaction mixture was stirred at ambient temperature for 16 h. The THF was then 
removed under reduced pressure and the aqueous phase washed with dichloromethane. The 
aqueous layer was then acidified to pH 1-2 with 1 M HC1 solution and extracted with ethyl 
acetate. The organic phase was washed with brine and dried to give piperidine-1,4- 
dicarboxylic acid mono-re/T-butyl ester (35.9 g, 83 %). 

(b) 4-Hvdroxvmethvl-piperidine-l-carboxvlic acidte/f-butvl ester 

To a solution of piperidine-l,4-dicarboxylic acid mono-rerf-butyl ester (19.3 g, 84.0 mmol) 
in THF (100 mL) was added diborane (185 mL, 1.0 M solution in THF) over a period of 10 
min at 0 °C. Hydrogen gas was rapidly evolved and after gas evolution had ceased the 
reaction was stirred at room temperature for 1 h. The reaction mixture was again cooled to 
0 °C, and 1 M aqueous HC1 was added dropwise to the reaction mixture with further 
evolution of hydrogen. Addition of HC1 was continued until the evolution of hydrogen had 
almost ceased. The mixture was then stirred for 10 min and made basic (pH 13-14) by the 
addition of 1 M NaOH solution. The aqueous solution was extracted with ethyl acetate, the 
organic phase washed with brine, dried and concentrated under reduced pressure to yield 
4-Hydroxymethyl-piperidine-l-carboxylic acidterf-butyl ester (18.12 g, 100 %). 
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< c > 4-Formvl-DiDeridine-l-r arboxvHr aHd fgrr-hutvl Mt+r 

Periodinane (26.9 g, 63.5 mmol) was added to 4-Hydroxymemyl-piperidine-l-carboxylic 
acid rm-butyl ester (10.5 g, 48.8 mmol) in CH 2 C1 2 (200 mL) and stirred for 90 min. 
5 Diethyl ether (560 mL) was added and precipitates were removed by extraction with 10 < 
: NajSaOysaturated NaHCO, (1:1, 300 mL). The organic layer was washed with 0.5 M 
NaOH solution and brine. The organic phase was dried and concentrated under reduced 
P ressure - Purification using flash chromatography (hexane/EtOAc, 8:2) gave 4-Formyl- 
piperidine-l-carboxylic acid tert-butyl ester (8.5 g, 81 %). 

title com P° u nd was prepared from 4-Formyl-piperidine-l-carboxylic acid/err-butyl 
ester by the method described in Example 5 and 9. Yield: (100 %). 
, 'H NMR (600 MHz, CD 3 OD) 5 1.38-1.48 (m, 2H), 1.61-1.75 (m, 1H), 1.82-1.90 (m, 2H), 
' 1.92-2.02 (m, 2H), 2.90-3.01 (m. 2H), 3.35-3.42 (m, 2H), 3.42-3.48 (m, 1H). 
4 M (+) 202 (M+l). 

Example 12 

2-(6-/grr-Butoxycarbonvlamino-Dvridin-^-Y» m ethvn- ma lnnir a< -iH 
The title compound was prepared from [5-(2,2-Dimethyl-4,6-dioxo-[UJdioxan-5- 
. ylmemyl)-pyridin-2-yl]-carbamic acidterr-butyl ester by the method described in Example 
9. Yield: (100%). 

?H NMR (600 MHz, CD 3 OD) 8 3.08 (d, 2H), 3.66 (t, 1H), 6.98 (d, 1H), 7.73 (s, 1H), 7.92 
(d, 1H). 

M(+)211 (M+l). 
Example 13 

2^2-rg/f-Butoxycarrx)nv1amino-Dvridin-4- v i me thvn-m a lonir arirf 
The title compound was prepared from [4-(2,2-Dimethyl-4,6-dioxo-[UJdioxan-5- 
ylmethyl)-pyridin-2-yl]-carbamic acidrm-butyl ester by the method described in Example 
91 Yield: (100 %). 
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l H NMR (600 MHz 
(d. 1H). 

M(+)211(M+1). 



, CD 3 OD) 8 3.10 (d, 2H), 3.79 (t, 1H), 6.84 (d, 1H). 7.92 (s, 1H), 7.77 



F x ample 14 

7- (?-Amino-rY" rfin - 4 - vlr "'* th V 1 V gllccinicaci<1 



W ,, r ,,^. B „ t0 xvr ^ yi^'"o-nvridin^-vl m eth Y lcne)-surnnir arid 4-benzyl ester L - 
fa.rf-hutvl ester 

Butyllithium (1.6 M in hexane, 14.8 ml, 23.7 mmol) was added dropwise to a solution of 2- 
! (diethoxy-phosphoryl)-succinic acid 4-benzyl ester Werr-butyl ester (9.50 g, 23.7 nunc, » 
THF (75 mL) at 0 °C under nitrogen. After stirring at 0 *C for 1 h, the solution was 
"transferred to a solution of (4-Formyl-pyridin-2-yl)-carbamic acid^rt-butyl ester (3. 70 g, 
16 6 mmol) in THF (75 mL). The resulting reaction mixture was stirred at 0 °C for 1 h 
before being allowed to warm to 25 «C, and the mixture was stirred overnight. Water (400 
nJL) was added and the product extracted with CH 2 C1 2 (3x50 mL). The combined orgamc 
layers were dried and concentrated. Hash chromatography (hexane/EtOAc, 4:1) gave 2<2- 
,err-Butoxycarr^^ acid 4-benzyl ester Herr-butyl 

ester 4.30 g (55 %). 

(b) o- r -,^.Rntoxv Ca rb- Yi^"»-nvridin-4 vlmethylVsuccinic arid 1^-butyl este j 
i^e^-Butoxycarbonylanuno-pyridm^^ «*» CSter ^ 

butyl ester (2.81 g, 7.60 mmol) and Pd/C (10 %, 400 mg) were suspended in EtOH and 
nydxogenated at 41 atm. and 28 "C for 3 days. The catalyst was removed from the reacuon 
mixture by nitration. The catalyst was washed with EtOH (96 %). 1 M K 2 C0 3 (30 mL) was 
" ; added to the filtrate followed by addition of water (50 mL). After 2 days the reaction 
mixture was evaporated to ca 80 mL, then brine (10 mL) was added and the reacuon 
mixture extracted with ether. The aqueous phase was acidified to P H=3 and extracted wnh 
chloroform. Methanol (25 mL) was added and the reaction mixture was dried (N*_SO< + 
C*S0 4 ) and filtered to give 2-(2-^butoxyca^^ 
acid 1-fert-butyl ester ( 1 .90 g, 83 %). 
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3<* 



( c > 2-<2-Amino-Dvridin-4-Yl m ethvn-siirrini^ a ^.H 

To a solution of 2-(2-r^butoxyc^^ acid ^ 

\ butyl ester (164 mg, 0.43 mmol) in methylene chloride (1.5 mL) was added TFA (1.5 mL) 
s The reaction mixture was stirred for 2.5 h and then concentrated under reduced pressure. 

The residue was lyophilized to give the tide compound as the TFA salt (126mg 87 %) 

«H NMR (500 MHz, D.O): 5 2.58-2.80 (m, 2H), 2.88-3.07 (m, 2H), 3.13-3.26 (m, 1H), 

6.79-6.84 (dd, 1H), 6.84-6.88 (s, 1H), 7.69-7.75 (d, 1H). 

MS (+) 225 (M+l). 
t ' 

; Example 15 

ti^s-2-(4-Amino- CY rlAh^ v i methvn . gl , r< .; n , Va/ ,- << 

(a) 4-rjv--(r <? rr-ButoxYcarhonvnaminol^vrtnh e x a ne r ai W Y i.> 

To a solution of m-4-aminocyclohexane carboxylic acid (9.90 g, 69.0 mmol) in water (120 
mL) and dioxane (120 mL) was added KOH (3.73 g, 56 mmol) followed by di-/^-butyl 
Carbonate (15.3 g, 70.0 mmol). The reaction mixture was stirred at room temperature 
overnight. Water was added and the product was extracted with CHC1 3 . The combined 
orgamc extracts were washed with water, dried and concentrated under reduced pressure to 
give 4-f^-(/efr-butoxycarbonyl)amino]-cyclohexane carboxylic acid (14.1 g, 84 %). 

( b) r^fMethoxY-methYl-carhamovn-rvcloh^v.y ^^ ic ^^.^ „ t „ 
A solution of 4-[^-(,err-butoxycarbonyl)amino]-cyclohexane carboxylic acid (1 1.95 g 49 0 
mmol), aAT-dimethylhydroxylamine (4.88 g, 50.0 mmol), DCC (9.60 g, 50 mmoli and 
triettylamine (5.06 g, 50.0 mmol) in DMF (150 mL) was stirred at room temperature 

overnight. Water (500 mL) was added and the mixture was extracted with CHC1 3 . The 

organic phase was washed with water, dried and concentrated under reduced pressure. 

Purification by flash chromatography (hexane/EtOAc 1:1) gave [4-(methoxy-methyl- 

9ari>amoyl)-cyciohexyI]-carbainic acid/m-butyl ester (8.50 g, 61 %). 

(c) (4-Formvl-cv^lnh^vY^^ ^rfaamic aciH ,^.^1 esf< , r 
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[4-(Methoxy-methyls:arbamoyl)-cyclohexyI]-carbamic acid /erf-butyl ester (7.50 g, 26.2 
mmol) in dry ether (150 ml) was reduced with an excess LiAlH*. The reaction mixture was 
quenched by careful addition of water and extracted with CHC1 3 . The mixture was dried 
and concentrated under reduced pressure to give (4-formyl-cyclohexyl)-carbamic acid tert- 
butyl ester (6.30 g, 93 %). 

(d) trans-r4-(BenzvIimi n o- m e.thvn-cvclnh^xY U -carbami c arid tert-butvl ester 
A mixture of (4-Formyl-cyclohexyl)-carbamic acid ferr-butyl ester (3.80 g, 16.7 mmol), 
; benzylamine (1.82 g, 16.7 mmol), acetic acid (0.01 g, 16.7 mmol) and anhydrous 
magnesium sulfate (4.01 g, 33.3 mmol) in methylene chloride (20 mL) was stirred for 5 
days. The mixture was filtered through Celite and concentrated under reduced pressure to 
give trans-[4-(benzyUinino-niemyI)^yclohexyI]K:arbamic acid tert-butyl ester (5.10 g. 97 
%) as a 97:3 trans. cis mixture. 

(e) trans-f4-Formvl-cvHn hexvlWarhamic acidterf-hi.ty l 

A solution of traiis-[4Kben2ylimino-methyl)-cyclohexyl]-carbamic acid tert-butyl ester 
(2.50 g, 8.00 mmol) and oxalic acid (0.80 g) in water/THF (50 mL, 1:1) was stirred for 10 
h at room temperature. The reaction mixture was concentrated under reduced pressure and 
methylene chloride (50 mL) was added to the residue. The organic phase was dried and 
concentrated under reduced pressure to give trans-(4-Formyl-cyclohexyl>carbamic acid 
/m-butyl ester (1.3 g, 80 %). 

(f) trans 2-f4-r g rf-Bntoxvr a rhonvlamino^vrlnh. X v] me thv?en e V s , TC cinic acid 4-tenrvI ~ter 
1-terr-buryl este r 

Butyllithium (1.6 M in hexane, 5.0 ml. 8.00 mmol) was added dropwise to a solution of 2- 
(diethoxy-phosphoryl).succinic acid 4-benzyl ester 1-rm-butyI ester (3.21 g, 8.00 mmol) in 
THF (25 mL) at 0 °C under nitrogen. After stirring at 0 °C for 1 h, the solution was 
transferred to a solution of trans-(4-Fonnyl-cyclohexyI)-carbamic acid ferr-butyl ester (1.30 
g, 5.72 mmol) in THF (10 mL). The resulting mixture was stirred at 0 °C for 1 h and at 
room temperature overnight. Water was added and the product extracted with CH 2 C1 2 . The 
organic phase was dried and concentrated under reduced pressure. Flash chromatography 
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(hexane/EtOAc, 80:20) gave trans-2-(4-terr-ButoxycarbonyIaminoH:yclohexylmethylene)- 
succinic acid 4-benzyl ester 1-ferr-butyl ester (1.10 g) 

\ (S) fans-Z-f^fgrf-BHtnxvcarbonvlafnin o-cvclohexvlmethvn-succinic acid 1-terr-hnty l **t*r 
^ 5 : ^ SOlUti ° n of ttMS " 2 ^ 4 -^^- Bulox y c ^nylaniinc^yclohexylmethylene).succinic acid 4- 

{ J^** CSter 1 ' tert - hut y l ester (243 mg, 0.51 mmol) and palladium (5 % on charcoal) in 

\ ethanol (15 mL) was hydrogenated at 4 bar for 3 h. The catalyst was removed from the 
£ :t i 3011011 ttdjaate by filtrati °n- The catalyst was washed with ethanol and the solution was 

{ concentrated under reduced pressure to give crude trans-2-(^it-Butoxycarbonylamino- 
io cyclphexylrnethyO-succinic acid 1-rm-butyl ester (217 mg, >100 %). 

r (h) trans-2-f4-Aminn-f; vclohexvlmethvn-succinic acid 

To : a solution of trans-2-(4-/err-Butoxycarbonylamino-cyclohexyImethyl)-succinic acid 1- 
tert-butyl ester (200 mg, 0.52 mmol) in methylene chloride (1.32 g, 15.6 mmol) was added 
triethylsilane (150 mg, 1.30 mmol) followed by TFA (770 mg, 6.75 mmol). The reaction 
mixture was stirred for 2.5 h and then concentrated under reduced pressure. Purification by 
HPLC (0-80 % acetonitrile, 0.1 % TFA in water) gave the tide compound as the TFA salt 
{60 mg, 34 %) 

H NMR (50 ° MHz- D2O): 8 0.99-1.11 (m, 2H), 1.30-1.46 (m, 4H), 1.54-1.62 (m, 1H), 

: 1 : 7 ?- 1 - 86 (m * 1H >' 1 89-1.96 (m, 1H), 1.99-2.06 (m, 2H), 2.58-2.71 (m, 2H), 2.85-2.95 (m, 
^ r iH), 3.08-3.17 (m, 1H). 
MS<+)230(M+1). 

r Example 16 

25 2^6-Arnino-pvridin-3-vlmethvnW-ben7.y l-^hvdroxv-^ acid 
acid fgrf-butvl ester 

T • ^° 3 solution of 2K2-/m-butoxycarbonylarom^ acid l-tert- 

bptyl wter (0.67 g, 1.76 mmol) in CH 2 C1 2 (25 mL) was added Af-benzyl-tf-benzyloxy 
^ amine (0.42 g t 1.94 mmol) t DCC (0.40 g, 1.94 mmol) and DMAP (0.02 g, 0. 17 mmol) and 
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to 



• a m ;aht Water was added and the mixture was extracted with 
the mixture was stirred overnight Water was acm 

CH,Ch Th organic phase was dried and filtered and the residue purified by flash 
CH 2 C1 2 . Tn org P ^.Benzyl-N-benzyloxy^-rert- 
chromatography (hexane/EtOAc. 4.1) to give y 

.Toasolu^^^^^ 

concentraKd under reduced pressure to g.«e crude 2-(6-Anuno pyn 
^W-benzyloxy-succmarnic acid as the TFA salt (0.9 g, 100 %>. 

g ! 7 mmol) and palladium (0.5g, 5 % on charcoal) in methanol (100 mL) - 

t Lipressu re .Theresid»ewaspurine W 
10:5: 1)0. give the title compound ( 123 mg. 22%). 

. H NMR(600MHz.CD J OD): 52.50-3.03 (m, 5H), 4.72 (,. 2H), 6.65 (d, 1H).7.18 
^(m, 6H>. 7.53 (d, 1H), 7.65 (s, 1H). 
MS(+)330(M+1). 
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CLAIMS 

1 . A compound of formula I 



'•5.--V 



.id' 



>' 15; 



. 20 



•?10 

Rs— Het-R, 

(I) 

R 4 



Tapha^euticaUya^^ 
Rl .presents H, OH. halogen, C,-C 6 alkyl, Cl -C 6 alkylaryl, Cl -C 6 alkoxy, 

SH och N(R 8 )2 or CO-Ci-Q alkyl, 

or any carboxylic acid isostere. 

P „ or a x^N" 08 -group, or a 
R4 represents / p ^tvora^ Js H 



O 

: R5 ^ H. OH. -aose, <** C-C. « C-C* alkoxy. c y a»o. NO,, 

SH och N(Rs)2 or CO-C!-C 6 alkyl. 

R, represents H, or Cl -C 6 alkyl. C r C 6 alkylaryl. or aryl 

V^sentsad^ 

Rg represents H, d-C6 alkyl. or C-Q alkylaryl. 

R.representsH.orC^alkyl.CpQalkylaryl.oran.l 
Rl0 representsH,OH,ha^^ J 

: NO, SH och N(R 8 ) 2 or CO-Ci-C 6 alkyU 
X ^ O, S. CH, CH 2 CH 2 CH, NH. CH(Z> o, W 
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%Wi : :tf fepresents O, CH 2 . or CH(Z). or a single bond, 
; 5 alifaticcarbocyclic group or a single bond. 



wherein 

P ; ' f ; ^Rt represents H, or NH2, 

\0: V f ? R2 represents H, 
/ f 1^3 represents COOR$, 

: ( " U i Represents a J^lf** -g™P. 

i , ' R5 represents H, or NH 2 , 

^ - ; represents H, or Q-Q* alkyl, 

y'V^ / I ^ represents H, Q-Q, alkyl. or Cl -C 6 alkylaryl, 
R 10 represents H, or NH 2 , 
\ Xrepresents CH 2 . CH 2 CH 2 . or CH 2 CH 2 CH 2 , 
^ ; . ■.; : y represents a single bond, and 

' Het represents pyridyl or piperidinyl. 



ifj |^ A compound according to claim 1, or a phrnnacentically acceptable salt thereof. 



wherein 



Rl represents NH 2 , or a guanidino group. 
; : R 2 represents H, 
n i R.3 respesents COOR$, 

v.-:: ^ :;" R4 represents a ^P-f^ -group, 

OH 

R 5 represents NH 2 , or a guanidino group. 
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IU represents H, or C1-C6 alkyl. 

R 7 represents a dipepUd or an aminoacid residue, bod. option^ N-proeced, 

Rio represents NH 2 , or a guanidino group, 

X represents CH 2 . CH 2 CH 2 , or CH 2 CH 2 CH 2 . 

Y represents O, and 

Het represents a single bond. 

| AM n,po»„dacco rf ingu,c b i 1 n LorapharmaceuUcaU, accep-aMe saK .Hereof, 

wherein 
1 Rl represents H, or NH2, 
R2 represents H, 
R3 represents COOR6, 

R4 represents a 

R5 represents H, or NH 2 , 
Rg represents H, or C1-C6 dky l * 
: R9 represents H, or C\-C$ alkyl, 

R, 0 represents H, or NH 2 , 

X represents CH 2 , or CH 2 CH 2 , 

Y represents CH 2 , or a single bond, and 

Het represents pyridyl or piperidinyl. 

o 

I: andR4isa /^-group. comprising the following step, 
reacting a compound of formula VI 



m 
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R r Het-R n 



* VI 



• i m \ with a compound of 

wh«e»R|.R3.R5-RlO X1 '' 
the formula IX 

, e nce of a suitable reagent, such as BTSP 

wherein Kn^** 
^ HM DS.un*r^cond«.o»s. 



OH 



reacting a coi 



impoun d of formula XH 



^10 

R r Het-R n 
X 



>>Y C 



HO— ° 

6^ r 



with a compound of the formula XXm 
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DCODMAP, PyBop/DIPEA 

^ for the preparation of a compound — ding ^ b coOR6 and R4 « a 

7 . A process for the prep „ ^ d Het are as defined above, R 3 * 



^ ^.group, comprising the step; 
/uydrolyzingacotnpoundofforrnulaXV 



R-Het-R, 
Q f p XV 



^6 ^ 

— — — — 



Ri, R2« K-5« R6«**** 10 

. JL^ ^eon.prising the step; 
COOR6. andR4»s» \^ 

■>;/. ^tingacompoundofforrnulaXV 
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R r tjet-R n 
Q ^ o XV 



.X, 




R 6 ~"R 6 



• ,o-.m 1 with a compound of 
R XY and Het are as de^d .ncia.ml,- 

> the general formula XVI 



XVI 
HR 8 NOH 



. r> u as defined in claim l.intncp 

; w 4 as active ingredient 
' : carrier. 

* , m c l to 4 in therapy- 
■ m< * . ated wit h inhibition of 



.10 



ABSTRACT 

' • i (T\ andpharmaceutically 



*?10 

R 5 — ^let-Ri 
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